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costs; electrical system dispatch; and valuation of environmental externalities from 

power plants.

I also perform modeling analyses of electric power systems. I am proficient in the 

use of spreadsheet analysis tools, as well as optimization and electricity dispatch 

models to conduct analyses of utility service territories and regional energy 

markets. I have direct experience running the Strategist, PROMOD IV, 

PROSYM/Market Analytics, PLEXOS, EnCompass, and PCI Gentrader models, 

and have reviewed input and output data for several other industry models.

Prior to joining Synapse in 2008, 1 worked for the Analysis Group, Inc., an 

economic and business consulting firm, where I provided litigation support in the 

form of research and quantitative analyses on a variety of issues relating to the 

electric industry.

I hold a Master of Environmental Management from Yale University and a 

Bachelor of Arts in Environment, Economics, and Politics from Claremont 

McKenna College in Claremont, California.

A copy of my current resume is attached as Exhibit R W-1.
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17 Q. On whose behalf are you testifying in this case?

18 A. lam testifying on behalf of Sierra Club.
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1 Q. Please summarize your primary recommendations.

2 A. Based on my findings, 1 recommend that the Commission approve the CCR

3 compliance costs at the Amos plant, but deny the ELG costs. The use of industry

4 standard pricing for replacement capacity and energy shows that the retirement of

5 the Amos plant in 2028 is economic and results in savings to customers, even in a

6 scenario that does not include a price or constraint on future CO2 emissions.

7 Second, 1 recommend that the Commission approve the CCR costs at the

8 Mountaineer plant, but deny the costs associated with ELG compliance at this time.

9 The Synapse analysis shows that in a scenario with a constraint on carbon (in the

10 form of a CO2 price), the retirement of both Amos and Mountaineer in 2028 yields

1 1 savings to ratepayers when compared to a scenario in which bodi plants continue

12 to operate through 2040. While the Synapse modeling in this docket shows that the

13 retirement of both Amos and Mountaineer is more expensive than the retirement of

14 Amos alone, we only model a single type of constraint on CO2. It is expected that

15 the Biden administration will soon be implementing some type of carbon policy,

16 but it remains to be seen what form that policy might take, or how stringent it might

17 be. It is thus premature, at the current time, to approve the ELG costs at

18 Mountaineer. Rather, the Commission should deny the ELG costs until APCo can

19 present an analysis of the effect of upcoming carbon regulations on the operation

20 of the plant.
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@5�/��	 ��� �� �� ���J���	��� ��� ��	� � �	�	��� ��� �	��� �8��B�	E

A. APCo is requesting the Commission’s approval of its environmental rate 

adjustment clause (E-RAC), which includes cost recovery relating to environmental 

projects at the Amos and Mountaineer plants. Specifically, APCo is seeking the 

recovery of $125 million in capital projects to comply with the federal CCR Rule, 

which regulates the disposal of the fly ash, bottom ash, and gypsum generated at 

coal-fired generating units. It is also seeking the recovery of $125 million in capital 

projects to comply with the federal ELG, which establishes limits on the discharge 

of wastewater from flue gas desulfurization, fly ash and bottom ash transport water, 

and flue gas mercury control.1

Broken down by plant, the total cost of compliance with CCR and ELG for Amos 

is $177.1 million, while the cost for Mountaineer is $72.9 million.2

@5���8 �� �� �������	 ���� ��������� �������	��� ��	� � �	�	���E

A. Yes. According to the Direct Testimony of James F. Martin, he prepared an 

economic analysis that compared three compliance scenarios:

1 Direct Testimony of Christian T. Beam at 4:1J—4:14.

2 Direct Testimony of Brian D. Sherrick at 9:14—9:21.
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Case I assumes CCR and ELG investments at both Amos and
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2 Mountaineer, and continued operation of both plants until 2040;

• Case 2 assumes CCR investments at Amos and retirement in 2028, with 

CCR and ELG investments at Mountaineer with retirement in 2040; and

• Case 3 assumes CCR investments at both Amos and Mountaineer, with 

a retirement date of 2028.3

This analysis was done under three forecasted commodity price assumptions: Base 

No Carbon, Base With Carbon, and Low Band, which has a lower gas price 

forecast.

What were the results of APCo’s analysis?

APCo found that its Case 1, which installs CCR and ELG technologies at both 

Amos and Mountaineer and operates the plants through 2040, was the least-cost 

option when comparing the net present value of revenue requirements (NPVRR). 

The revenue requirements for each case, under each commodity forecast, are shown 

in Table 3, along with the change in costs (delta) relative to Case I.

3 Direct Testimony of James F. Martin at 4:3-4:14.
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Table 3. Comparison of net present value of revenue requirements, 
APCo modeled scenarios

NPVRR Delta from Case 1 Delta from Case 1
($ Millions)($ Millions)(Percent)

Base With Carbon $20,578

Case 1 Base No Carbon $18,435

Low Band$17,088

Base With Carbon $20,754 $176 0.86%

Case 2 Base No Carbon $18,730 $295 1.60%

Low Band$17,333$2451.43% 

Base With Carbon $20,951 $374 1.81%

Case 3 Base No Carbon $19,057 $622 3.37%

____________Low Band__________________ $17,569_____________ $480_____________2.81%

������� �	��� ��������� ��� ������� ����� ������ ������� ���� ��� �������� �� ���� � ����!��"  
 ����� �#��$�����%&��&'

1 The percentage differences reflected above between Cases were calculated by

2 Synapse. Notably, Case 2 (which retires the Amos units in 2028) is less than I

3 percent more expensive in the Company’s modeling than Case I under the Base

4 With Carbon forecast, and only 1.6 percent more expensive when carbon is

5 excluded. These differentials are extremely small, and thus even a small adjustment

6 to APCo’s input assumptions would shift the results such that the 2028 retirement

7 of one or both coal plants becomes the more economic option.

8 Q. How do the Amos and Mountaineer units operate in APCo’s analysis?

9 A. Under a No Carbon commodity price forecast, APCo’s results show generation at

10 APCo’s thermal units, including both Amos and Mountaineer, increasing between

4 This document contains spreadsheet data contained in numerous tabs and can be 
produced upon request.
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1 2021 and 2028, after which generation falls until 2032 and then grows more slowly

2 until the units retire at the end of 2040. Those patterns are shown in

3 CONFIDENTIAL Figure 1.

������	 ��������� ��� ������� ����� ������ ������������� ����� ����� � ��!��� ������� ��  
�"#"$%� ����&'() �*������ ������+��+,

, � This document contains spreadsheet data contained in numerous tabs and can be 
produced upon request.
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suggests that APCo’s market energy price forecast is low, its renewable prices are 

high, or both.

/��	 �8��� �� �� ��������	�����	�	�� ������������ ��� �	�� ����	� ��	 �	�� �����  

��8 �-���	������ �����	� ��� ��	� ����� �%E

APCo projects that the capacity factors of these units are going to increase in the 

near term and peak in 2026 or 2027. By 203 I, capacity factors are around |BEG 11V 

CONFIDENTIAL INFORMATION] [END CONFIDENTIAL

INFORMATION] for Amos Units 1 and 2, and just under [BEGIN 

CONFIDENTIAL INFORMATION] [END CONFIDENTIAL

INFORMATION] for Amos 3. APCo would essentially be running these 

“baseload” units, designed for high levels of output, as peaking units. We see a 

similar but slower decline at Mountaineer, and by 2035 the plant is operating at a 

capacity factor of only [BEGIN CONFIDENTIAL INFORMATION] ■} 

[END CONFIDENTIAL INFORMATION]. Annual capacity factor 

projections are shown in CONFLDENTAL Table 4.
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������	 ��������� ��� ������� ����� ����,/ ������������� ������!���� �01

1 Q. Are these projections consistent with recent experience at the Amos and

2 Mountaineer plants?

3 A. No. Except for 2018, locational marginal prices at the Amos node in PJM have

4 come down each year since 2017. Monthly average day-ahead prices are shown in

5 Figure 3.

9 Attached as Exhibit RW-2.
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Figure 3. Historical average monthly day ahead LMPs at the Amos
node

������	 ��0" �2��� �"����/ ��3������� ���	 � !����	44   ��5�����4���6���������
����������4������4�������������

APCo’s coal units have generally responded to these LMPs by generating less as 

prices decline.

In contrast to recent historical declines in LMPs, APCo’s market energy price 

forecast shows a steady increase over time. The Company’s existing coal units 

respond by increasing generation steeply before falling off after 2027. Those 

patterns are shown, using the forecasted capacity factors for the Amos 1 unit, in 

CONFIDENTIAL Figure 4.
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1 Q. What did Synapse model in its analysis?

2 A. Synapse modeled three different scenarios in our analysis:

3 1) Synapse BAU includes the CCR and ELG investments at A.PCo’s four existing

4 coal-fired units and operates those units through 2040;

5 2) Synapse Retirement 1 includes the CCR investments at the Amos plant, and

6 retires those units on December 31, 2028, and includes both CCR and ELG

7 investments at the Mountaineer plant; and

8 3) Synapse Retirement 2 includes the CCR investments at both Amos and

9 Mountaineer and retires all four units on December 31, 2028.12

10 A matrix of these scenarios is shown in Table 5.

12 As noted by APCo in its petition, CCR compliance will be required by October 17, 
2023. ELG costs, however, can be avoided if a plant is shut down by 2028 (and 
makes a commitment to do so by October 2021). Because of the short time 
necessary to comply with CCR regulations, and because it is not clear that all costs 
could be avoided even if a plant ceased operations, I have not considered a scenario 
where CCR costs were not included.
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